The ratio of carbon gain to water loss, or water use efficiency (WUE), is a 
Introduction 45
The carbon and water cycles of terrestrial ecosystems are key ecological processes 46 that are tightly coupled via the ecosystem water use efficiency (WUE, the mass ratio of
148
where wc is the Rubisco-limited carboxylation rate, and wj is the carboxylation rate potential.
152
The loss of dry matter is due to the respiration of the plant (Rt), which includes 153 maintenance (Rm) and growth (Rg) components (Kozlowski, 1992) .
154
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where BM is the total living biomass, which is the sum of the foliage, fine roots and 156 remaining parts, and t is the time step.
157
The residue of gross photosynthesis minus total respiration, which is named net 158 primary productivity (NPP), is allocated to plant organs.
159

NPP (3)
Then, the changing rates of biomass for leaves, stems and root are as follows: 
Soil carbon and nitrogen dynamics module
169
The SOM simulates the transformation and decomposition of soil organic carbon 170 and nitrogen mineralization. It was developed on the basis of soil carbon and nitrogen 171 dynamics modules of CENTURY (Parton et al., 1987) and CEVSA (Cao and Woodward, 172 1998). The soil organic matter was divided into eight pools, i.e. surface structural and 
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All carbon transformations between these eight pools and be decomposed of each 180 pool is expressed as followed:
Where Qi is the carbon density of each pool, Ki is maximum decomposition rate,
f(T), f(W)
is the effect of soil temperature and moisture on decomposition rate, dij is the 184 transformational rate between pools and F is the input of litter carbon.
185
The sum of gaseous carbon loss from various soil carbon pools caused by 186 microbial decomposition is heterotrophic respiration (HR):
The carbon isotopes were measured using an elemental analyzer (Flash EA1112 199 HT) interfaced to an isotope ratio mass spectrometer (MAT253, Thermo Fisher ) and p value indicated that the simulated value had good accuracy.
279
The simulated NEE was also compared with that observed by eddy covariance, and the 280 results showed that the AVIM2 can capture the variance of NEE (Fig. 2 ).
281
The simulated ET was also validated with the value observed by eddy covariance.
282
The AVIM2 can simulate the daily variation of the ET in the vegetative season or in the December, January or February (Fig. 4b) . Compared with the air temperature, the VPD had a similar trend (Fig. 4c) . In contrast to the air temperature, the maximum value of 309 the monthly net radiation was not in July, possibly due to the large amount of rainfall 310 and cloudy weather that contributed to the variation in this seasonal trend (Fig. 4d) .
311
Therefore, the carbon gain and the water loss were promoted or inhibited by these 312 environmental conditions. The ET decreased as the altitude increased ( 
349
GPP/Et and NPP/Et increased significantly as the altitude increased (Fig. 10a) ,
350
whereas the GPP/ET and NPP/ET increased from an altitude of 2800 to 3500 m and 351 then slightly decreased from an altitude of 3600 to 3700 m (Fig. 10b ). There exists a Inatomi (2012) 
Seasonal patterns of water use efficiency
385
There was a significant correlation between the carbon gain and water loss ( increased when the monthly Et was less than 10 mm or the ET was less than 20 mm.
392
The patterns of the variations in carbon gain and water loss were relatively constant 
425
(2002) found that water was not the main influencing factor in the wet area. Therefore,
426
we concluded that the variation in the WUE along the altitudinal gradient was mainly 427 determined by other factors.
428
There was a significant negative relationship between the air temperature and
429
WUE derived from the δ 13 C of bulk leaf tissue (Fig. 11b) , which also indicated that the 430 intrinsic WUE increased as the air temperature decreased along the altitudinal gradient.
431
The curves of GPP and Et against temperature were different (Fig. 11b) p<0.01) (Fig. 12a, b) . Hultien et al. (2000) found that a negative relationship existed (1982, 1989) showed that the stable carbon isotope composition of decreased as the altitude increased. Therefore, both the transpiration and carbon gain 463 decreased along the altitudinal gradient (Fig. 6, 8) . However, the way in which the 
488
The response of the carbon gain and water loss to environmental and physiological 489 changes on the temporal and altitudinal scales is complex, which is also a great 
